Pre-buckling vibration and buckling behaviour of composite skew plates subjected to linearly varying in-plane edge loading with different boundary conditions are studied. The total energy functional of the skew plate mapped from physical domain to computational domain over which a set of orthonormal polynomials satisfying the essential boundary conditions is generated by Gram-Schmidt orthogonalization process. Using Rayleigh-Ritz method in conjunction with Boundary Characteristics Orthonormal Polynomials, the total energy functional is converted into sets of algebraic equations for static stability problems and ordinary differential equation for free vibration problem. Pre-buckling vibration frequencies of the stressed skew plate are obtained by solving associated linear eigen value problem for free vibration and solution of the eigen value problem for static case results critical buckling load. From different parametric study, it is observed that the pre-buckling vibration frequency and critical buckling load increase with the increase of skew angle and edge restraint.
NOMENCLATURE a, b
Plan-form dimension of plate a/b
Aspect ratio of platē N ξξ andN ηη Applied edge forces along ξ and η axes N xcr Buckling load u, v
In-plane displacement w
Out-of-plane displacement x, y, z 
INTRODUCTION
Composite skew plates are widely used as structural elements in many engineering applications such as aircraft wings, marine structures, ship structures, and bridges. These composite plates are generally preferred because of their high strengthto-weight ratio and ability to be moulded according to any desired orientation. In a complex structural system, the loading coming on it may not be uniform. For a few simple examples, the web of an I-beam, aircraft wings, and the stiffened plates in ship structures are generally subjected to other than uniform in-plane loading. There is literature available on the stability of rectangular plates subjected to non-uniform in-plane loading. But so far as authors' knowledge, studies on the pre-buckling vibration and static stability of a skew plate under non-uniform or linearly varying in-plane loading is not available in the open literature.
Literatures are available on stability and vibration studies of skew plates under uniform in-plane loading. Durvasula worked on buckling problems of simply supported skew plates with in-plane stresses represented in terms of orthogonal components using the Rayleigh-Ritz method (RRM), employing a double Fourier sine series in oblique coordinates. 1 Liew and Lam used two-dimensional orthogonal plate functions as an admissible deflection function for the study of the flexural vibration of skew plates with the RRM. 2 Authors followed the Gram-Schmidt orthogonalization process to generate twodimensional orthogonal plate functions. Wang et al. performed the buckling analysis using the RRM with pb-2 Ritz functions, which consist of the product of a two-dimensional polynomial function and a basic function. 3 The first five frequencies have been determined for the transverse vibration of a rectangular or a skew plate under different boundary conditions by using boundary characteristic orthogonal polynomials (BCOP) in two variables by Singh and Chakraverty. 4 Wang presented a B-spline RRM based on first-order shear deformation (FOSD) plate theory for a buckling study of composite skew plates. 5 Mizusawa et al. presented a method for evaluating the buckling of stiffened skew plates by using theRRM with B-spline functions as co-ordinate functions. 6 Taj and Chakrabarti studied the static and dynamic analysis of functionally-graded skew plates by using the finite element method (FEM) based on the third-order shear deformation (TOSD) theory. 7 Kitipornchai et al. followed the principle of stationary total potential en-
